Automated image analysis for counting unstained cultured neurones.
A fully automated image analysis technique was developed for counting the number of live or fixed, unstained neurones present in a representative region of a cell culture dish. A dish containing cultured mouse hippocampal neurones was placed on the motorized stage of an inverted microscope, and the neurones were visualized using Hoffman modulation contrast optics. The resulting image was digitized, and processed by subtracting the background illumination, low pass filtering, thresholding, then deleting objects whose areas fell outside a specified range. Two threshold levels were used, each with its own area range, and the two resulting binary images were combined. The number of objects in the combined image was counted. The number of cells in each field was also counted manually, and the processing was repeated on a series of 100 fields covering a representative region of the dish. The automated counts were highly correlated with the manual counts for each of the 12 culture dishes examined in this study. The correlation coefficient was calculated for the manual and automated counts from each dish, and the values ranged from 0.91 to 0.97. Six of the dishes were treated with the envelope protein of the human immunodeficiency virus (gp120), which reduces survival of neurons in this system. The six treated dishes were found to have significantly fewer neurones than the six control dishes, using either manual or automated counting techniques.